Introduction
In this paper we try to give a survey of some results which have been achieved during a few last years in the Mathematical Institute of the Czechoslovak Academy of Sciences and which are related on the one hand to the problems connected with the numerical solution of stiff differential systems, on the other hand, to the problem of construction of methods for the numerical solution of partial differential equations of parabolic type which are of arbitrarily high order of accuracy with respect to the time integration step. It is well known that these two problems are very closely connected and thus, let us first of all mention this connection. Let us begin with recalling the concept of a stiff differential system. For the simplicity we speak only about the linear system with constant coefficients of the form (1.1) u> = Au.
This system is said to be stiff if some eigenvalues of the matrix A have negative real parts the magnitudes of which are great in comparison with the magnitudes of the real parts of the other eigenvalues. The solution of the system (1.1) then contains rapidly decreasing components which are negligible in comparison with the other components and very often, we are not interested in them. But when solving the system (1.1) numerically we are generally in such a situation that the magnitude of the integration step is controlled exactly by these decreasing components. The practical consequences are that the integration step must be chosen unpractically small. Thus, it would be desirable to have at our disposal for solving stiff systems such methods in which the components of the approximate solution that correspond to the rapidly damped components of the exact solution would be negligible in comparison with other components even for relatively large values of the integration step. The A-stability introduced by Dahlquist is a property which guarantees such behaviour. Since it is now clear that this property will play an important role in our investigation let us also recall its definition© To define the A-stability,apply first the given method to one differential equation of the type (1.1) where A is a complex constant with a negative real part. Then we say that the method is A-stable if any approximate solution obtained with help of any integration step converges at infinity to zero. Now it is clear that the magnitude of the integration step is controlled in the case of an A-stable method only by the accuracy with which we want to approximate those components of the vector of the solution which we are interested in. Let us now demonstrate on the trivial example of the heat conduction equation 2L£S = -la and, consequently, the system (1*5) is stiff since \ -. behaves p for small h as -4/h • Thus, if we apply to it a general method (not satisfying further special assumptions) the best result which we can expect is a relatively stable method, i.e., a method in which the magnitude of the time integration step is restricted by the magnitude of the space integration step. It may also happen that we get a completely unstable method. On the other hand, the application of an A-stable method will lead to an absolutely stable method and the convergence proof will cause no substantial difficulties© Thus, we see that the problem of constructing absolutely stable methods the orders of which are arbitrarily high is very closely connected with the problem of constructing A-stable methods of arbitrarily high orders. Since it is known that the order of a classical method which is A-stable is at most 2 we must begin with introducing a class of methods which contain A-stable methods of arbitrarily high orders. There are various possibilities; we introduce the so called block onestep methods, especially for that reason that they are very simple and easily applicable to parabolic equations.
2o BO methods and A-stability
The method will be formulated for one differential equation forms an integrable majorant for the integrand in (3»13) and we can pass in (3*13) to the limit under the integral sign» We obtain OL+ico (3.15) lim * n s -5Jri J exp(A t)( A Q -A )"'( A I -A)" 1 *^ n-> oo <o-ioo and since the last integral converges absolutely the assertion of the theorem follows immediately. Since in the case that A is the generator of a strongly con tinuous semigroup of operators it is possible to choose for q in Theorem 3*3 the value 0, it follows that in our situation the Astable method is convergent for problems with sufficiently smooth initial data.
unknown function u(t) is a function of the real variable t with values in a Banach space B, the given function f(t) has also its values in B and is assumed to be continuous while A is generally an unbounded operator in B# We will suppose about it that its domain 2) (A) is dense in B, that A is closed and that

